In the course of a screening program for new antitumor antibiotics, we found a new antibiotic SF2575 produced by Streptomyces sp. SF2575. The antibiotic was active against Gram-positive bacteria and effective against P388 leukemia in mice. In this paper, the taxonomy and fermentation of the producing organism, isolation, physico-chemical and biological properties of the antibiotic are described.
Taxonomy
Strain SF2575 was isolated from a soil sample collected at Nasu, Tochigi Prefecture, Japan. For the taxonomic characterization of the strain, the methods and media recommendedby the International Streptomyces Project (ISP)1* and those recommended by Waksman2) were used. The procedure of Becker et al. 3 ) was used for the preparation of cells and chromatographic detection of isomers of diaminopimelic acid. Morphological observations were made on the cultures grown at 28°C for 14 to 21 days on calcium -malate agar and oatmeal agar (ISP medium 3). Carbon utilization test was performed in Pridham and Gottlieb's basal medium omitting CuSO4, because the strain showed no growth on the ISP medium 9.
Vegetative mycelium was well developed and branched. The hyphae did not fragment into coccoid or bacillary elements. The strain produced aerial mycelium with straight, curved, or rarely loose spiral spore chains. Spores were spherical, ellipsoidal to cylindrical, 0.7~0.9 x O.7~l.l jUM, with hairy surfaces (Fig. 1) . Sporangia, flagellated spores and sclerotia were not observed. Cultural characteristics of strain SF2575on various media are summarized in Table 1 . Mature aerial mass color was in the gray color series. Reverse color was yellow to grayish yellow. A distinct soluble pigment was not produced except for a faint yellow color in inorganic salts -starch agar (ISP medium 4) and yeast extract -malt extract agar (ISP medium 2). Hydrolysis of starch, liquefaction of gelatin and peptonization of skim milk were positive. Reduction of nitrate, coagulation of skim milk and formation of melanoid pigment were negative. Moderate growth was observed on agar medium containing 1.5% NaCl, and no growth occurred on media containing more than 3% NaCl. The strain was aerobic and grew between 15°C and 32°C. No growth occurred at 37°C. Strain SF2575 utilized
sucrose. Utilizations of raffinose was doubtful. LL-Diaminopimelic acid was detected in the whole-cell hydrolysates. Based on the taxonomic properties described above, strain SF2575 is considered to belong to the genus Streptomyces. Further studies for species identification will be reported elsewhere. Strain Fermentation A well-grown culture of strain SF2575 on an agar slant was inoculated into 20 ml of a culture medium consisting of starch 1.0%, glucose 1.0%, wheat germ 1.0%, Pharmamedia (Traders Protein) 1.0%, soybean meal 1.0%, NaCl 0.2%, K2HPO4 0.2% and MgSO4à"7H2Oin a 100-ml Erlenmeyer flask. The flask was incubated at 28°C on a rotary shaker at 220rpm, for 72 hours. The culture (4ml) was inoculated into 80ml of the same mediumin a 500-ml Erlenmeyer flask and the flask was shaken at 28°C for 72 hours. The culture (50ml) was transferred to a 5-liter Erlenmeyer flask containing 1 liter of the same medium and the flask was shaken at 28°C for 24 hours. The culture (1 liter) was retransferred to a 50-liter fermenter containing 35 liters of the production mediumconsisting of maltose syrup 3.0%, soybean meal 0.3%, soluble vegetable protein 0.5%, wheat germ 1.0%, gluten meal 1.2%, CaCO3 0.2%, FeSO4-7H2O 0.0005% and CoCl2 -6H2O 0.0005%. The medium was adjusted to pH 7.0 before sterilization.
The fermentation was carried out at 28°C for 120 hours with an air-flow rate of 20 liters/minute and an agitation rate of 250rpm.
Isolation and Purification
The fermentation broth was filtered with the aid of diatomaceous earth. The antibiotic in the filtrate (80 liters) was extracted with EtOAc (60 liters) at pH 2.0 adjusted with 6 n HC1. The extract was concentrated to a small volume, which was washed with water, dried over anhydrous sodium sulfate and evaporated to dryness under reduced pressure. To the oily residue, hexane was added to obtain a brown precipirate (16.30 g). The precipitate was dissolved in CHCI3 and subjected to column chromatography on silica gel (500g, Wakogel C-200). The column was successively developed with CHC13 and a mixture of CHCl3-MeOH(100: 1). The fractions containing SF2575 were combined and concentrated to dryness to give a crude powder. Crystallization from MeOH gave yellowish crystals (1.31 g). By recrystallization from MeOH,pure SF2575 was obtained as pale yellow needles.
Physico-chemical Properties The physico-chemical properties of SF2575 are summarized in Table 2 . The molecular formula of SF2575 was determined to be C40H43NO15 by the The spectral data were related to those of the tetracycline antibiotics, but sufficient to differentiate this antibiotic from known antibiotics. Therefore, SF2575 was Gram-negative bacteria as shown in Table 3 . The antibiotic exhibited potent cytotoxicity against P388 Table 4 . Antitumor activity of SF2575 against P388 leukemia in mice (n = 3). leukemia cells in vitro with IC50 value of 7.5 ng/ml. Marked increases in life span (ILS) was observed in experiment with a single ip treatment of SF2575 against mice ip-implanted P388 leukemia cells, as shown in Table 4 . The acute LD50 of SF2575 in mice by intraperitoneal injection was 1 1.8 mg/kg, but mice tolerated orally administration of 300 mg/kg.
